An operational research was done to explore the effect of targeted food supplementation by comparing the birthweight of the babies of two areas (intervention & nonintervention Supplemented and non-supplemented mothers of NNP mothers were four times more likely to deliver normal birthweight babies [odds ratio with 95%CI 3.84 (2.01, 7.34)] and [odds ratio with 95%CI 3.90 (2.17, 7.01)] than mothers of control area when adjusted for sociodemographic variables. Birth weight status improved with better CED levels. Birth weight adjusted for CED status, had no significant association with food supplementation. In this study, the basic findings were food supplementation could not increase birth-weight significantly as other effects contributed to improve birthweight were removed. As fully supplemented CED III mothers gave birth almost same weighted babies in comparison to the babies of CED I mothers; the recovery from the probability of being less weighted than the current status might be considered as a potential effect of food supplementation.
Introduction
Low birth weight is a major contributor to neonatal and postneonatal mortality. Twenty million infants worldwide, representing 15.5 per cent of all births, are born with low birthweight, 95.6 per cent of them in developing countries and almost 70 per cent of all low birthweight births occur in Asia, where perinatal and infant mortality is already high 1 and in Bangladesh the prevalence is forty percent 2 .
In both developed and developing countries, birth weight is probably the single most important factor that effects neonatal mortality, postneonatal mortality and of infant and childhood morbidity. Kramer described 43 factors related to the infant, the mother or the physical environment and play an important role in determining the infant's birthweight and future health 3 . In the developing world, lacking proper health systems and resources, the level of maternal education may be of prime importance in the determination of health outcomes of mothers and their infants and children 4 .
There is an well-established relationship between lower birthweight (LBW) and decrease survival, increase morbidity, and higher risk of developing long-term chronic diseases of adults, such as hypertension, type 2 diabetes, and coronary heart disease 5, 6 . In other contexts, birth weight is an "input"-i.e., a proxy for the initial endowment of an infant's "health human capital". Consistent with this view, researcher found that LBW infants tend to have lower educational attainment, poorer selfreported health status, and reduced employment and earnings as adults, relative to their normal weight counterparts 7 .
The primary role of low birth weight and prematurity for peri-natal mortality and morbidity in developing countries and its association with under-nutrition and malnutrition in the mothers', had motivated the policy makers to employ various attempts to improve pregnancy outcome through food supplementation 1 . In May 2004, Copenhagen Consensus also declared that intervention addressing micronutrient deficiency and other dimensions of hunger and malnutrition are excellent investment 8 .
For at least 65 years, nutritionists, physicians, and public-health policy-makers have studied the impact of food supplementation to pregnant women who are under-nourished or otherwise at risk for adverse pregnancy outcomes 9 . Many observational studies found that pregnancy weight gain below the recommended range was associated with low birth weight and preterm birth and concluded that maternal weight gain strongly correlates with birth weight 10 . Kramer failed to provide evidence that undernourished women benefited more than those who were adequately nourished 11 . On the other hand the Gambian supplementation trial, which succeeded in reducing both stillbirth and neonatal death by providing a much higher net increase in energy intake in a rural setting had enlighten the positive effects of supplementation on birthweight if targeted genuinely and continued uninterruptedly 12 . Thus, pregnancy is one of the logical target periods for nutrition interventions, potentially providing combined opportunities to treat or prevent maternal depletion and undernutrition of the foetus 13 .
In National Nutrition Program; after disclosing her pregnancy status, regardless of BMI, a mother is weighed monthly until delivery when the birthweight of child is recorded. A woman who's BMI in early pregnancy is equal to or less than 18.5 are enrolled in a daily on-site supplementary feeding regimen which continues until delivery. The daily supplement contained 80g roasted rice powder, 40g roasted pulse powder, 20 g molasses, and 12 mL (6g) soybean oil, which provided 608 kcal and 17.9g vegetable protein (11.5% of total energy). The food supplement supports an estimated 27% of a woman's daily allowance for calories, using 2,280 kcal as the daily requirement for pregnant women.
Several studies raised doubt about the efficiency of the Nutrition Program in correctly targeting food supplementation to pregnant women. It also showed that food supplementation neither leads to enhanced pregnancy weight gain nor does it provide any evidence of a reduction in prevalence of low birth weight 14 . But studies that put some rays of hope concluded that primigravidae receiving supplementations were more likely to have adequate pregnancy-related weight gain than the better-off non-supplemented primigravidae. The mean birth-weights of infants of the supplemented women with low BMI were comparable to those of the better-off, non supplemented women 15 .
There is no assurance that energy intake and subsequent weight gain were higher in the supplemented group than they would have been in the absence of the supplement 15 . Apart from her basic dietary intake during pregnancy period, other important factors that riddled us are the energy and nutrient composition of the supplement 16 , the timing and total duration of supplementation, the replacement level of the supplement 17 . Studies conducted to find out the impact of NNP on pregnancy outcome, found a gross under report of birthweight. It is assumed that women who received the supplement and had a low-birthweight infant did not have the birth-weight recorded, perhaps to avoid conveying bad news to the providers of the supplement and to the investigators 18, 19 .
Recent studies raised queries about the efficiency of the National Nutrition Program in correctly targeting food supplementation to pregnant women thus enhancing pregnancy weight gain, reducing prevalence of low birth weight 14 . The results of the operational research might help the policy makers by exploring the facts of food supplementation strategy and its effects in terms maternal and fetal outcome and thus providing scopes for further modification and better implementation strategy of the National Nutrition Program.
Materials and Methods
This was a non-experimental operational research aiming to evaluate the effect of targeted food supplementation by NNP Bangladesh. The samples were taken from two different upazillas served by two different non-government national organizations. Voluntary Association for Rural Development (VARD) was implementing the maternal and child nutritional supportive program following NNP guidelines in Kapasia upazilla and nonNNP [Gonosashthaya Kendra] (GK) was delivering maternal & Child health Care services through primary health care in Savar. Both the areas are about 20 to 30 kilometers from Dhaka and have almost same demographic composition.
At first 1193 mothers' information were collected, 658 from non NNP Gonosasthaya Kendra & 535 from VARD NNP area all of whom delivered from 1 st January to 31 st December 2008 and were permanent resident of those areas. All of them were recorded either as chronic energy deficient mothers or gaining weight less than 1 kg per month. Following criteria of having BMI less than 18.5, delivered at term ,registered within 120 days of last menstrual period and birthweight recorded within 72 hours of delivery, 565 of 1193 were included in the study for analysis. Mothers with multiple pregnancies or suffering from chronic diseases were excluded from the study. Early pregnancy BMI, taken at registration time, was considered as baseline nutritional status (as a proxy for prepregnancy BMI) and last weight taken before delivery was considered as end-line BMI. Accordingly pregnancy weight gain was estimated.
Data collected from the records of Gonoshasthaya Kendra were overburdened by inconsistencies and missing values and only 126 of the sample mothers met the selection criteria. Records from NNP area revealed that 228 out of 439 chronic energy deficient mothers were not-supplemented. So the samples were primarily divided into three categories, Non NNP area (Gonoshasthaya Kendra Savar) (n=126), NNP area (Kapasia not supplemented) (n=228), NNP area (Kapasia supplemented) (n = 211).
Duration of food supplementation varied from 1 to 160 days among NNP enrolled CED mothers. So those who were supplemented for fewer days and those who completed the full course of supplementation should be presented separately for better interpretation regarding the effects of supplementation on birth weight among different categories. Three supplementation groups were constructed comprising low, intermediate and high number of days of supplementation and were defined as no or 0 days, <120 (low) days, 120-159 (intermediate) days and ≥160 (high) days of supplementation, respectively for registration month three. In registration month 4; no, low, intermediate and high supplementation groups were defined as 0 days, <100 days, 100-139 days and ≥140 days, respectively. Researcher further segregated the Kapasia respondents as GKSavar samples were normally destitute of supplementation. So the classification for Kapasia was 'no supplementation (n=228)', 'poor supplementation (n=112)', 'moderate supplementation (n=65)', 'good/adequate supplementation (n=35)' (figure 1).
Collected data were cleaned, edited, analyzed and interpreted with the help of the computer by SPSS 16.0 for windows.
Results
This record-based study was carried out to explore the effect of targeted food supplementation comparing the pregnancy weight gain of the sample mothers of NNP and non NNP areas. The mean age of the sample mothers was around 24 years among all categories. Illiteracy rate was higher in Savar area mothers (21.4 %) and fathers (19.8%) than those of Kapasia. Occupational categories were also significantly different in the comparison groups. Almost all the kapasia sample mothers received ANC care for ≥4 visit whereas one-third of Savar mothers did not. Male babies had on average better weight than female babies. Though sample size was small, a three dimentional bargraph shows better sensitivity of the male babies' birthweight to supplementation status as relating to early pregnancy BMI (Figure 1 Only eight percent of all eligible Kapasia pregnant mothers got full course of supplementation (figure 2). On the basis of duration of supplementation supplemented mothers were categorized into no poor, moderate and good supplementation. Good supplemented mothers delivered better weighted babies (2752.94±344.86) gm than all other subcategories based on duration of supplementation though not statistically significant. The birthweight status were compared among supplementation categories and found no association (table not shown, figure 3 ). 
Discussion
This study was performed to assess the effects of pregnancy interventions through nutrition project, using project-based data.
Most of the factors that might influence the birthweight were matched prior analysis (socioeconomic condition, co-morbidity, multiple pregnancies). Some other factors such as parity, ANC status, iron supplement status were found not significant by multivariate analysis. Mean birthweight of the nonNNP area significantly differed from NNP area and both NNP category (supplemented and not supplemented) mothers were four times more likely to have targeted birthweight than nonNNP samples. This was because of the fact that, the formats used for data recording and the workers involved with the data collection procedure of two organizations were dissimilar (in terms of training, experience and education). The logistics were also different (some used bathroom scale and others used UNI scale).
Monitoring and data quality checking were also not uniform for two organizations. So for avoiding bias (inter-observer, measurement) researcher restricts the analysis with NNP data (Kapasia) alone. As Kapasia samples comprise both supplement and no supplement category so comparison between these categories would certainly reflects real effects of NNP provided food supplementation on birthweight (Sociodemographic and service related confounders matched inherently).
In this study, only eight percent of the 439 NNP eligible mothers managed to complete the full course of onsite supplementation support. This result highlights serious deficiencies in the implementation of the NNP in these rural areas with over 50% of women either not receiving supplementation or receiving it incorrectly. In addition, those receiving food supplementation, nearly half started late and only about one in ten women received the full supplementation 14, 20 .This study also showed that supplementation had an insignificant effect on birth weight, in keeping with some studies [21] [22] [23] [24] [25] [26] , while other studies have reported a significant impact of supplementation on birth weight 11, 16, [27] [28] [29] [30] . The most recent food supplementation trial on undernourished women from the Gambia 11 reported considerably larger effects on birth weight. The difference may be explained by the much higher energy [4258 kJ (1017 kcal)] and protein content (22g) of the Gambian supplement compared with that used in Bangladesh [2512 kJ (600 kcal) and 8.0-9.4 g, respectively].
The food supplementation in the NNP may be a replacement not a supplement, that 30% of the women substituted at least part of their domestic food intake by NNP food supplements 31 . Supplementation had a larger effect in undernourished women but the increment in birth weight due to supplementation was not evident in those women who were undernourished prior to or during pregnancy 3 . Several researchers have argued that the degree of maternal undernutrition may affect the response to supplementation 32, 33 .The explanation may be when seriously malnourished women are supplemented they cannot 'afford' to direct the energy to the fetus. A WHO collaborative study 34 showed that weight gain of 1.5 kg/month during the last two trimesters is consistent with good pregnancy outcomes. However, the average monthly weight gain in the present study was considerably lower, averaging only 0.92 kg/month in the second and third trimesters. The results of the present study also show that although severely malnourished women gained significantly more weight in pregnancy, they had a higher proportion of LBW babies compared with mild malnourished women (figure 4).
As it was a record based study, potential limitation was reliance on reported anthropometric measurement, height of the mothers and weight of the mothers. We relied on the records as the likelihood that any biases which continue to exist (e.g. from faulty weighing scales, recording errors, or intentional misrepresentation) would equally affect the data on the supplemented and nonsupplemented women.
Conclusion
Supplementation could not increase birth-weight significantly as other effects contributed to improve birth-weight were removed. As fully supplemented CED III mothers gave birth almost same weighted babies in comparison to the babies of CED I mothers; the recovery from being less weighted to the current status might be considered as a potential effect of food supplementation.
